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An Exploratory Study of Adult Learning Styles 
PAUL H- ELLIOTT 



The concept of learning styles is generating interest among 
educators of, adults. As larger numbers of adults further their 
education, both formally and informally, there Is a growing concern 
for educational experiences that will help adults become independent 
learners. Helping learners develop effective learning styles is 
seen as one way of accomplishing this. This study is an attempt to 
explore the empirical basis for adult learning styles, using computer 
assisted instruction as a tool for data collection. 

PROBLEM 

One characteristic of the scientific "and technological age 
in which live is that knowledge is continually being modified 
and expanded. ''It has, therefore, been widely suggested .that education 
should place less emphasis on distributing and storing knowledge and 
more on methods of acquiring knowledge, that is, learning to learn.- 
Toffler (A91lj ^. '414) has said: 

xTonorrow^s schools x^ust therefore teach not merely data, 
but ways to manipulate it. Students must learn how 
to discard old ideas^, how and when to replace them. 
They must, in short, learn how to learn. 
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In addition to learning po learn, the idea of life-long education 
has gathered support during the past decade. Faure (1972) has pointed 
out that there is nothin^new in the idea of the coatinuity of the 
educational process. Consciously or not, human beings keep on learn- 
ing and training themselves throughout their lives. What has changed, 
however, is the necessity or requirement for lifelong learning. Knox 
(1974), has pointed out a particular need for self-directed learning 
(i.e., managing one's ,own learning) among the professional members 
of our society. He feels that the primary responsibility for con- 
tinuing prof essional education must fall on the individual practi- 
tioners. Such self-directed continuing professional education should 
persist thrbughout a career because of the benefits it provides in 
the forn of improved professional performance. 

Tough (1971), in a recent survey, collected data th^X "Indicates 
that a vast majority of adult learning projects are setf -directed , 
Sixty-eight percent of all the projep-ts surveyed were self-directed 
and another nine percent* weie" partially self-directed.' 

j This growing recognition that adults should continue their 
education has contributed to a growing need for information on how 
t6 help adults become more efficient and effective within their 
learning activities. Learning effectiveness might include the selec- 
tion of appropriate and efficient strategies for the acquisition 
of knowledge, skills, and attitudes. Although there has been some 
research about the ways in which teachers should design learning 
experiences and about the relation between teaching style and" J earning 
effectiveness, there has been little attention paid to the ways in 
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which learners tli^mselves acquire and modify their strategies or 
styles of learning. (The term "learning style"' will be used to in- 
dicate a distinctive or characteristic manner in which a learner 
approaches^ a learning project ot episode, regardless of whether it 
involves implicit or explicit decision making on the part of the 
learner. "Learning strategy'' will be used, in a more narrow or 
restricted way, to.r^fer to a careful plan or method of learning; 
i.e., explicit decision making on the part of the learner as to how 
to proceed through a learning project or episode.) . ^ 
« With the limited theory and research that exists regarding adult 
learning styles, there was a need for an e'kploratory study into the 
existence, variability, and effectiveness of adult learning styles* 
The objectives of this study were: 

1. To determine from observational data if adults have "a 
distinctive or characteristic, manner" of approaching learning episodes; 
i.e., to see if the data supports' the hypothetical construct of 
"learning style". 

2. To gather preliminary data about the^stability of learning 
styles across learning tasks, where the learning t^sks are the various* 
sections (objectives) of a lesson. 

3. To g£ither preliminary data about the variability of learning 
styles across sub-populations of adults, based on the following 
characteristics: level of prior knowledge of topic, recency of formal 
education experience, level of education, age, and sex. 

4. To gather preliminary data about the extent to which some 
sLyVes are more effective than otViers. ^ • 

I) 



5. To determine, through interviews, the extent to which adults 
er.ploy learning strategies; i.e., consciously attempt to use a plan 
of study. 

METHOD 

Participant Selection and Classification 

Seventy^f ive adults who were not currently involved in forraal 
educational programs voJ.unteered to participate in the study. Each 
of theoi completed a ques tionnaire *in order to provide relevant 
biographical data. They were also administered a ten^item pretest 
in order to assess their general knowledge of the metric system. 

On the basis of their pretest scores, the volunteers were divided 
into three groups. Those who scored zero through three were considered 
to have no prior knowledge of "the metric system (a score of two was 
the chance score for the pretest). Those volunteers who scored between 
four and seven were considered to have some prior knowledge of the * 
metric system. Volunteers who scrtrred eight and above were considered 
to be^faniliar with the nietric system and were eliminated from the 
stuay. 

Tventy volunteers from each of the remaining two groups partici- 
pated in the study. The mean pretest score for those with no prior 
knowledge was 2.35. For those with some prior knowledge, the mean 
pretest score vas 5.70. Those with some prior knowledge had attained 
a slightly higher level of education and had been out of school longer 
than those with no pr-ior knowledge. There were more females in the 
no prior knowledge group and more males in the some prior knowledge 
group. The average age fpr the group.s was al-most identical. Aside 



from the pretest score, none of the differences between the no knowledge 
and some knowledge groups w^as statistically significant. 
Learning^ Experience 

The main section of the lesson dealt with conversions between 
the English and netric systems of measures. The eight conversions 
which serve as the basis for the eight objectives were selected 
because of their usefulness in daily adult life. 

The PLATO IV computer based education system at the Univ^sity 
Of Illinois at Urbana-Champaign was used as the medium of Dxesentation 
for the learning experience. The terminal^^^^^^^th^ the system 

with which the participants had contact, consist of a graphical 
display device (the plasma panel) and a keyboard for entering informa- 
tion. The keyboard is nearly identical to a typewriter keyboard 
except that there are additional function (control) keys on the sides. 

The lesson was divided into two sections: orientation and content. 
The ^orientation section was basically a linear programmed sequence , 
witl^'the learner having control of the rate of presentation. This 
section ^ served to orient the learner to both the computer terminal 
and to the format of the subsequent content section. 

The format of the content section can best be described as 
learner controlled. The material in this section of , the lesson was 
separated into objectives, rules, examples, and problems as proposed 
by Merrill and Boutwell (1973) and explicated by MerrilJ (1973). 
Upon beginning the main section of the lesson, the learner was presented 
i^r^h a list of objectives which he or she could study in any order. 
It was al^o possible to review any of the objectives at any tine. 



Once an objective was selected, the learner could choose to see 

a rule, a set of examples, or a s^t of practice problems, Tije level 

of difficulty (e,g,, easy, medium or hard) of any of these options 

could be varied by the learner. The learner could also request help 

at any time and he or she would* receiye additional information. Also, 

• % 

the learner could return to the index of objectives and choose to 
review a previously studied objective; choose to study a new objective, 
or choose to take the posttest over all the objectives. 
Design of the Study * ^ 

The purpose of this study was to empiir ically explore the concept 
of learning style. There had been a growing body of theoretical 
literature concerning this concept (Kno'x, 1971; Merrill, 1973; O'Neal, 
1973). However, life^tle if anything had been done to provide empirical 
support for the hypothetical construct. 

Because of its exploratory nature, the study was not intended 
to be a rigidly controlled experimental investigation. The partici- 
pants were divided, however, into two equal groups on the basis of 
level 6f prior knowledge. The learning experience was identical in 
format for both groups. 

Information concerning recency and level of formal education, 

I 

age, and sex was also obtained. This inf ortjation was gathered for 
use in an exploratory analysis of the data for the purpose of generate 
ing hypotheses and isolating relevant variables for consideration irf 
later studies. 



Dependent: Variables 

The following "three indices provided the empirical basis for 
the apalysis of learning styles. 

Learner Trail . The PLATO IV system automatically recorded every 
move (choice) each participant made a^^^he^r she proceeded through 
the content section of the lesson, along with the amount of time 
spent on each objective. Each participant's trail (his or her 
record of moves) could be analyzed logically and empirically • along 
with the corresponding time data. 

Pos ttest . A posttest consisting of 20 items was administered 
to each participant immeci lately following his or her decision to end 
the learning experience. The posttest examined the participant's: 
(a) ability to convey from one system of measurement to' the other, 
and (b) comprehension of the relationship between the corresponding 
units of both s^^lTems . 

Interview , Following the posttest, each participant was inter- 
viewed. The interview schedule attempted icit information 
concerning the participant's: (a) self-perception of his or her 
learning style, (b) reaction to the computer technology, (c) reaction 
to the learner controlled format of the lesson, and (d) fatigue 
and/or ,bt^edom effects on learning style. 
General Procedures 

After the ^participant information forms and pi:etests were 
administered, all eligible participants were invited, to attend an 
individually administered study session. The participant, was informed 



that^the session would last about two hours and that he or she could 
choose a convenient time to attend. 

Upon arriving at the session, a brief oral introduction t;as given 
by the session administj^ator . The PLATO IV system and terminal were 
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briefly explained, followed by an explanation of the format and purpose 

• / . . 

of the. lesson. ' ^ 4 

The participant then proceeded through^ the lesson. Each partici- 

pant sat at his or her own PLATO IV terminal and worked ind^ependent^y . 

Upon deciding to end the lesson^ the posttest was ,administered and the 

participant was interviewed. ^ 

«^ RESULTS AND DISCUSSION 

Learner Tr:ail v - . 

The collection, by the PLATO IV system, of every move made by ^each 

participant ^long with associated time data provided a rich pool of 

information. Up to 700 pieces of infoi^ation were available for each 

participant and it was necessary to find ways to put all of these data 

into perspective. 

^ ^ After inspecting the data using several different analysis tech^ 
niques, it was decided that three - components of each trail captured the 
essence of learning style. These were: (a) the sequence in which moves 
were made; (b) the pace at which moves were made; and (c) the distribu- 
tion of moves by >ype (rules, exaiaples , problems) and level of diffi- 
«^*'*culty (easy, medium, hard). Empirically^ it was these components that 
evidenced ^the p,reatost variability among j^at'tic ipants . This classifi- 
cation also seemed to be intuitively meaningful. 
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Tvo variables provided information concerning the sequence in which 
moves made. These were the order in which the participants pro- 

ceeded through the objectives and, within each objective, the ordel^ in 
which Xhey requested various types of moves (rules, examples, problems). 

Sequence of Objectives , l^en a participant reached the content 
(learner controlled) section of the lesson, he had to decide in what orde 
to proceed through the eight objectives. By reviewing a participant s 
trail and reviewing his response to the first item of .the interview 
schedule,* it was possible to determine Ijpw and why he proceeded as he did 

The most common criterion used by the participants vjas the ordet 
in which the objectives were listed on the ^^^j^ P^S^ or display* 
Twenty-four participants went through the objectives exactly as listed* 
.(Five of the 24 opted to take the posttest for the eight objectives 
before completing all 'objectives and one reviewed all of the objective^ 
a second time.) 

In addition, one participant started with the second objective 
and proceeded in the order listed, returning to Ihe first objective 
after completing the other seven. Another participant started with 
the third objective, returned to the first and then proceeded in the 
order listed. Overall, 26 out of the AO participants (65%) went through 
ehe objectives generally in the order listed. All 26 stated in the^ 
interview that the ^rder in which the objectives were listed was the 
controlling factor in their decisions. These people used an external 
or contextual factor (tho format of the index) as a basis for their 
decision niciking. . , - 
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Six participanjrs reported that they studied the objectives with 
which the J were most fam^.liar first. Their trails confirmed ; their verbal 
responses. For example, two of the six smarted with the conversion 
from yards to meters- because sewing patterns presented- l^^r measure- 
ments using both systems of measurement. Two additional participants 
reported tjaat they intentionally selected' objectives with which they j 
were least familiar. Both of these individuals had some prior knowledge 
of. the metric system and first selected objectives about v];iicl^they 
were uncertain. Togethei;', eight of the 40 participants (20%) used 
degree of familiarity as the criterion for selecting objectives* 

One participant chose to study the conversion from yards to 
meters, first, because she saw it as being potentially the most useful. 
She currently used "y^i^^s** on a regular basis and thought that a ki\ow- 
ledge of meters would be necessary within the near future. 

Five participants* trails exhibited no particular pat tern, as far ^-^^-x^ 
as order of objectives. When interviewed, these five said they had 
proceeded randomly , through the objectives. • 

Of the fourteen participants who did not proceed through the 
objectives generally in t;he order listed, eight did go through the 
objectives in pairs of related conversions. Pot e^tample, they studied 
the objective that dealt with conversion from yards to meters with the 
objective that dealt wtth conversion from meters to yards. They die 
not consistently begin with the English or with the metric unit^ howevy6r , 

. ■ / • . . 
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None of the independent variables showed a strong relationship 
with the order in which a participant proceeded through the objectives* 
A potentially interesting relationship might exist between level of, 
prior knowledge and random selection of objectives* Four out Of the 
five participants who proceeded randomly had no prior knowledge of 
the metric system. , . ^ 

\ Order of Moves > Once participant selected an objective,- he or 

\ 

she rl^en had to decide to access a rule, example or practice problem 
relatedXto the objective. This was done by pressing the appropriate 
key. By pressing the various keys each participant had total control 
over.which types of displays were presented, the level of difficulty 
of the display and the amount of time spent viewing the display. 

Exactly half of the participants (20) maintained a relatively 
consistent pattern of accessing a rule, folldwed by examples, and 
concluded with practice problems. This was the order in which the 
options were listed across th^botrtom of the di^lay (Fig. 1). The » 
format of the display was explicitly given by five of the 20 participants 
as their reason, for proceeding as they did. 

Fifteen additional participants (38%) generally used a rule- 
practice pattern. Many of these participants initially viewed the • 
examples for one or two objectives and then stopped using them. 
Three of the 15 did not access a single example throughout the lesson. 
(Of course, the completed problems might be serving the same function 
as the examples would.) Many of these 15 participants stated that 
they felt the examples were less useful than the rules and problems. 
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The remaining five participants used various patterns and were 
lass consistent with their patterns. All five participants who exhibited 
these variable patterns reported in the interview that they were 
deliberate in their decisions. They perceived themselves as having 
patterns, but their trails did not support that contention. 

The data did not indicate a relationship between the independent 
variables and the order in which people requested various types of 
moves within each objective. 

Pace , ^hree variables provided information concerning the pace 
at which the participant moved. These were the total time spent in 
the lesson, the total number of moves made, and the time spent per 
move. • ) 

The average time spent on the entire lesson was 45.96 minutes. 

* * 
The range was from^S^S to 111.1 minutes. Level of ptior knowledge 

did impact on the time spent on the lesson. For those with^some 

prior knowledge, the average time spent was 41.61 minutes. For those 

with no prior knowledge, the average „was 50.32 minute^^'. This difference 

/' 

is statistically significant at the .01 lev^l. / 

The number of moves (decisions which accessed new information) 
ranged from six to 169. Thfe mean for all participants wds 78.75 
with a standard deviation of 37.91. There was no stntis tic;aily 
significant relationship between level of prior knowledge, age, sex, 
recency or levpl of formal education and number of moves. 
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The average amount of time part icipant spent per move ranged 

from 16.05 to 72.00 seconds. The overall average was 34.27 seconds 

per nove. There was no eviden6e. to^ indicate that any of the itidependent 

variables impacted on time per move. 

Distribution of Moves . The total number of moves was distributed 

by type (rule, example, practice) and by level of difficulty (easy, 

mediua, hard). For the entire sample of 40 participants, practice 

probleins accounted for 51 per cent of the moves. Examples accounted 

for 30 per cent and rules accounted for the remaining 19 percent. 
* • 

Most of the moves occurred at the medium level of difficulty (79 percent). 
The fact that a majority of moves occurred at this level. is partially 
explained by th^ ^^t that every time a learner ente;red a new objective, 
he was automatically started at the medium level. A decision was'' 
required to change to a different level of difficifity. Three per 
cent of the moves were at the easy level of difficulty, and the 
remaining 18 per cent were at the hard level. The distribution of 
moves was not related to any of the independent variables.' 
Post.test ^ " * • % 

A 20-item pqsttest v/as administered to each participant upon * 
his decision to end the learning experience. The posttes.t was criterion 



referenced and the scores were consistently high. The' mean score 
x^as 18.52. 

The test yielded two subscores; a conversion score and a compre- 

hension score. The mean conversion score was 15.4 out of a possible 16. 



'The mean comprehension score was 3.12 out of a possible 4! The com- 
prehension score did vary with level of prior knowledge. Those with 
no prior knowledge had a mean comprehension score of 2.80, while thise 
with some prior knowledge had a mean scora of ?.45. This difference 
is^signif icant at the 105 level. The comprehension score also varied 

> 

by sex. Hales had a mean comprehension score of 3.50 compared with 
a score for females of 2.88. 
The Interview « 

The inteiyie^ following the posttest provided much* useful 

information. Eome of it, dealing with the. reasons people proceeded 

If 

in certain ways, has already been presented* 'In general, th'er§^as * 
a higb degree of congruence between what people said they did and 
what their trails showed that they did. The implications of this high 
Xevel of congruence are discussed in the next chapter. 

When asked if they studied differently over time, 20 of the 40 
participants said that they did. Most of. the specific examples given 
involved ending the use of examples. Thirty-five out of 40 indicated 

"that tl^'ey became better acclimated to the lesson over time; i.e.' they 

V 

felt more at ease v/ith the format and technology. 
» 

Seven participants mentioned being' anxious or apprehensive 
\, * ^ 

at first. This feeHng did not last very long for^ anyone. There was 
some minor C9nfusion o)i the part of a few people '^'as to the labeling of 
the function keys, * This was due to the special use certain keys were 
being put to for this lesson and could be easily rc^medled^by relabelin 
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them. For example, the 'ANS* key could be labeled 'RULE' and the 
'DATA' ke/ could be labeled '£XAMP)LE'. 

In general, the interviews confirmed that the PLATO IV system 
was practically transparent; i*e. the terminal and computer did not 
interfere with the lesson by confusing and/or frightening the participants^ 
This finding is particularly interesting because the study dealt with' 
adults, at least 75 per cent of whom had never before seen the PLATO 
system. v . ' « * - 

^ The participants were generally positive conc^rning^the le'^arner 



controlled format of the lesson.^ Only nine people state<x! that they 

were indifferent and no one was negative. Positive facto^^ included 

being able to review, feeling a sense of freedom (control yver the'' 

l^sson)^, and the s^nse^ that the lesson was an efficient fontiat for 

learning. , . % 

• ; > 

Existence of Learning Style ' A 

• ' \ 

The tirst ob j ec'f5.ye was to ascertain from observational oata if 
adults have a ^dist inctive or character:^stic manner of approacl^ing 
learning episodes; i.e.,<^to see if the data supports the hypothetical 
construct of learning style. The current study provided a large , amount 
of data on bow the participa^its proceeded through the lesson. The 
question was how to look ^ all of the data for a participant simultan- 
eously, to see if a pattern or stylo emerged. 

It was decided that since there was no existing empirical research 
dealing with learning styles or apprOj^riatc stat:istic*al techniques for 
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dealing with the 'amount; or complexity of the current data, that an 
attempt would be made to begin inductively from the current data and 
to develop appropriate techniques and a conceptual fr'amework for the 
data. One of the first tasks was to\detennine a method 'for data 
reduction in order to deal with up t^ 706YitS of information per 
participant. * » 

After several approaches were ^tried Vnsuccessf ully, an intuitive 
technique was develo^j^. El^en key variables were identified which 
captured the three niajor components of learning style.- The components 
and variables were: (a) sequence (order of objectives and order of 
moves); (b) pacing (number of moves, total time, and the time per 
move); and (c) distribution by type of move (Vule, example, practice) 
and by level of difficulty (easy, medium, hard). For both sequence 
variables, it was possible to divide the participants into'chree 
natural groups that were evident in the data., ^ The mean and standard 
deviation were calculated for the three pacing variables and the six 
distribution variables. Since the only norms available for these 
nine variables were those generated in the current study. It was 
decided that the standard deviation would be used as an indicator of 
variant pacing or distribution of moves. 

Figure 2 shows a chart on which it is possible to represent each 
of the eleven variables as a di^it between one and three. It is then 
possible to visually inspect each participant's chart to see how he 
or she is similar 'to and different from the other participants. This 
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was done for each oi^Jihe participants. (This technique was an attempt 
to deal v;ith the concept of learning style in a holistic way. The 
data analysis would have been far simpler if the various components of 
learning style had been dealt with independently. However, it was felt 
, that much of the potential richness of the concept would have .been lost 
with a more segmented approach,) 

These data do strongly support the i^ea of learning styles for 
the following reasons. First, each particrlpant had a^ characteristic 
manner of moving through the lesson. It was exhibited in their ap- * 
proach to sequencing, pacing, and distribution of moves. Second, there 
was a_great deal of variability among individuals. This is evident in 
the data by the range «.f or several of the variables. This indicates 
that not every adult emp^Loys the same style or strategy. Third, there 
were similar styles exhibited by some participants and it was possible 

i 

to cluster participants according^^to learning style (the section on 
variability of learning styles across sub-populations deals with this 

in more detail) . 

* \ 

Stability of Learning Style 

The second objective was "to gather preliminary data about the 

stability of learning styles across learning tasks." Tho evidence from 

this study indicates there is stability across tasks, where the tasks 

are sub-sections (objectives) of a lesson. Following some exploratory 

behavior early in the lesson, most of the participants found a comfor- 

** table style at least by the time they began their fourth objective and 

maintained it until they completed the lesson. The greatest stability 

was evidenced in the sequence and distribution of moves. The pace 
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Increased, for several of the^ participants, as they moved further into 
the lesson. This may b'e due to feeling more comfortable about the for- 
^ mat of the lesson and/or boredom. Both, were mentioned in the inter- 
views. ^ , 

* 

It should be kept in mind that the, various sections of the lesson 
were very similar in format and type of content- No implications can 
be dravm concerning the stability of learning styles across more varied 
tasks or across lessons. 

Variability of Learning Styles Across Sub-groups 
* The third objective was to ^'gather preliminary data about the 

variability of learning styles across sub-populations of adults", 
based on level of prior knowledge, recency of formal education experi- 
ence,* ^lev el of edcuation, age, -and sex. Figure 3 shows ^ chart on 
. which two participants' (H2 and L4)-^ data have. been plotted. Since 
the scales on each variable are unrelated to each other, the partici- 
pant's prerfiie has no significance in and of itself. It is simply a 
, means of graphically representing a large number of variables in a for- 
mat which can be inspected and analyzed visually. 

It is then .possible to compare a participant's profile with 
every other participant's: Each comparison can yield score which 
is calculated by summing the difference between participants across 
variables. In the case of Figure 3, the difference on prder of ob- 



•^Each participant is represented by a letter followed by a number 
where the letter represents level of prior knowledge (L=low; H=medium) 
and the number is , alphabetical position within one of the sub-groups. 
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jectives is one, on order of moves is zero, on number of moves is zero, 
etc., for a total'-of seven (Table 1). Quantifying the difference be- 
tween profiles in this way allows the sum to be used as a criterion in 
detfertnining similarity of styles. 

) ' Table 1 ^ 

Comparison of H2 and L4 Difference Score and Raw Data Across 

Variables. 

Difference H2 Raw L4 Raw 

Variable " Score Data Data 

Order of Ob j ectives 1 Usefulness Listed 

Order of Moves ' 0 Variable Variable 

Number of Moves 0 109 79 

Total Time 0 65.4 54.6 

Time per Move 0 ^ 34.3 ' 39.7 

Percent Easy 0 11 7 

Percent Medium 1 56 76 

Percent Hcfrd 1 '33 ^ 17 

Percent Rules 2 ' "35 12 

Percent Examples 0 34 ^ 22 

Percent Practice 2 31 ^ 66 

Total Difference Score 7 

By inspection it was determined that difference scores of seven 

or less indicate a strong similarity between profiles. This^ similarity 

was confirmed by coTDparing the raw data of participants. Table 1 makes 

this comparison for H2 and L4. Table 2 compares Hll and 1115 who had ' 

a difference score of two. 
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Table 2 




Comparison of Hll 


and J115 


Difference Score 


and Raw Data 


Across Variables. 








Difference 
Variable Score 


rliJ. i\aw 
Data 


H15 Raw 

4 

Data 


Order of Objectives 


0 


Listed 


Listed 


Order of >toves 


0 


Rule/Practice 


Rule /Practice 


Number of Moves 


1. 


38 


59 


Total Time 


0 


• 29.3 


39.3 


Time per Move 


0 


43.% 


37.7 


Percent Easy 


0 


0 


0 


Percent Medium 


0 


.73 


78 


Percent Hard 


0- 


27 


22 


Percent Rules 


0 


32 


23 


Percent Examples ^ 


0 


9 


io 


Per9ent Practice 


1 


i9 


67 


Total Difference Score 


2 i 






Using the criterion oC 


a difference score of seven or less, each 


participant's profile was compared 


with every other 


one. This proce- 



dure yielded eleven styles orjgroups ranging in size from twp to six 
members. Each member of a group had a difference score of seven or less 

when , compared with every other member of his group. 

/ 

In none of the groups did the data Indicate any relationship , 

A 

between the five independent variables and learning style employed. 
The independent vai:iabics did relate to the dependent variables indivi- 
dually. For example, those participants with some prior knowledge spent 



i 



significantly less tiTi)e on the lesson the average than those with 
no prior knowledge. However, when the participants were clustered by 
styl^, K\^mbership in a pa;pt:icular'' style cluster was not related to 
level of prior knowledge, age, se::f, level of education, olss^recency of 
•education. ^ * 

i £f f ectivenesst of Learning Style 

The posttest was c|riterion referenced and the scores were con- 
s^tently hig^ (the mfean was 18.52 out of possible 20 poiVits) 

) • ( ^ 

)^ecause of t\)4 high acores and small grottp^-a4;^ze, it was not possible 

differentiate between t\\er^ effectiveness O'i the variou^ styles based 
on ?he ^ov&rall posttest scoWe.^ However, the cothprehension sub-score 
(four items 'deal'ing with the relationship between corresponding units 
of "measurement) did yield some interesting results. t)ut of a possible 
score of four, ten participants (25%) scored two or l^s. (Incidently, 
nine weire female and eight had scored in the no knowledge group on 
the pretest.) Three of those scoring low on'<;the comprehension sub- 
score were scattered across styles. The other seven were concentrated 
in three style clusters that; jiad one characteristic in comirlcyn - an 
emphasis on rules and examples and a ^deemphasis on practice problems. 
I'his may be of some significance and should- be observed in future \ 
studies. If a stiong correlation was established between iJsing prac- 
tice problems and Icoraprdltension of the relationship betweer^ units of 
^measurement, then it would, be worthwhile to study ,/\n a* more cA^trolled 
experiment, the impact of various leveJs of prat:ticc on compreh|ension. 
The practice problems may allow the ] eamer to concretize his under- . 
standing of the relationship. ' " . ^ 

20 • . I 
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Style vs. Strategy 

The fifth objective was "to determine, through interviews, the 
extent^to whicl^. some adults employ learning strategies; i,e» consciously 
attempt to use a plan of study". Nine participants explicitly expressed 
a conscious strategy studying \he'^a tergal ♦ Examples would be: 
(a) *'I began with objective three because sewing patterns are now using 
both yards and meters." and (b) "i stopped using examples because I did 
not find them useful." The remaining people were able to accurately 
recall and- describe what they had done, but stated no justification or 
rationale for it. The fact that approximately one person in four employs 
a learning strategy (is reflective about their behavior while learning) 
is very interesting. It could be that helping adults become more aware 
of their options could facilitate theii? learning. 



SUMMARY AND CONCLUSIONS 




The first objective was to determine if adults have a distinctive 
or characteristic manner of approaching a learning task. The data 
does strongly support the idea of learning styles for the following 
reasons. Fii^st, each participant had a particular way of moving through 
the lesson. It was exhibited in their approach to sequencing, pacing, 
and distribuLion of moves. Second, there were similar styles exhibited 
by some participants and it was possible to cluster participants ac- 
dording to learning style. 

The second objective was to gather preliminary data about the sta- 
bility , of learning styles across learning tasks. The evidence from 
this study indicates there is stability across tasks, where the tasks 
are sub-sections (objectives) of a lesson. However, it should be kept 
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in m^nd that the various sections of the lesson were very similar in 




q implications can be drawn concerning 



the stability of learning styles across more varied tasks or across 



The third objective was to gather preliminary data about the 
variability of learning styles across sub-populations of adults, based 
on ievel of prior knowledge, recency of formal educational experience, 
level of education, age, and sex. There were eleven styles that ac- 
counted for two or more participants. In none of the groups did the 
data indicate any relationship between the independent variables and 
learning style employed. 

The*ppsttest was criterion referenced and the scores were consis- 
tently high. Because of the high scores and small group size, it was. 
not possible to differentiate between the effectiveness of the various 
styles based on the overall score. However, the comprehension sub- 
score did yield some interesting results. Out of a possible score of 
four, ten participants (25%) scored two or less. Seven of those who 
scored low on comprehension were concentrated in style clusters that 
had one characteristic in common - an emphasis on rules and examples 
and a deemphasis on practice problems. 

The fifth objective was to determine, through interviews, the - 
extent to which some adults consciously xit tempt ,to use a plan of study. 
Nine participants explicitly stated a conscious strategy for studying 
the material. The remaining people were able to accurately recall and 
describe what they had don^, but stated no justification or rationale 




for it. 
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Limitations * ' 

Every project operates under certa^Ln constraints, both anticipated 
and unanticipated. This section attempts to point out several limita- 
tions which, in retrospect, had a major impact pn this endeavor. 

The decision to approach the current study as exploratory in 
nature impacted directly on the outcome, A large number of dependent 
variables were explored in order to assess their relevance to learning 
style. Immense amounts data were collected and sorted through* 
Several approaches to data reduction and analysis were tried. For 
example, fpr any given positio.. in the lesson it was possible to -deter- 
mine the probability of ^ach participant's next move. That is to say, 
it was possible to calculate^ .for participant H7 that the probability 
was .65 that she would select a medium practice problem and^ .35 that 
she would select a hard practice problem if she had just answered a 
medium practice problem* correctly • After exploring this and other pos-^ 
sible methods for data reduction and analysis, the technique described 
in the earlier section was selected. It had face validity and allowed 
for simultaneous consideration of several variables. However, the data 
analysis technique used in this study should be seen as an exploratory 
approach to dealing with very complex data. Hopefully future researchers 
will explore alternative approaches. 

The holistic approach that was used, where learning style was 
viewed as a participant's profile across eleven dependent variables, 
made data reduction and analysis a tedious process. Dealing with the 
individual components of style, separately^ migjiL have led to more con- 
crete results. For example, it was showii that level of prior knowledge 
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was related to amount of time spent on the lesson. However, It was 
felt that the interactions between components might be a key aspect 
of learning style. By focusing only on total time, for example, the 
'sequehce in which decisions were made would be lost.* Messick (1971) 
hah stressed the possible importance of sequence when dealing with 
complex cognitive processes. Recent work in cognitive style mapping 
also stressed a holistic approach. 

The format of the lesson and the delivery system imposed limita- 
tions on the current study. Are rules, examples, and practice problems 
always as discrete as they appear in this lesson? Do learners ever 
really have the ability to structure and organize a learning episode 
when they don't have a sophisticated computer system at their disposal? 
Knox (1971) had listed nine dimeV'iions of cognitive style. Did the 
learner controlled format or the content of the lesson allow for each 
of the nine to be operationalized or exhibited? It would be possible 
to get an indiC;ation of reflectiveness vs. iinpulsivity by measuring 
the time spent at decision points, but either the format or content or 
both would have to be changed to see if a relationship existed between 
breadth vs. narrovmess of categorazation and learning style, for example 

The use of a criterion referenced po attest and the high scores 
generated on it placed some limitation on the study. It made it im- 
possible to determine the relative effectiveness of the styles. Perhaps 
if the participants had to recall the convcrcion factors there would 
not have -been such a strong ceiling effect. Certainly there should be 
a rich enough pool of instruction available so that potentially every- 
one can reach criterion. However, the task should be difficult enough 

^ ^ 
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so that the effectiveness of various styles can be determined. Kypo- 
thetieally not every style should automatically bring each participant 
to criterion.^ The task in the current study probably was too simple 
for the participants, in that a similar operation was required for 
each section of the lesson* • 

Having the various sections of the lesson so similar in format 
and content made it difficult to talk about the stability pf styles 
across more varied tasks* These limitations should be kepjt in mind when 
designing related research studies and when attempting to apply these 
results to various practical problems. 
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